Investment in mates and offspring typically reflects a trade-off between survival and reproductive potential. Individuals should therefore invest according to potential fitness benefit. Males typically cannot ascertain their probability of paternity directly, but this can often be approximated from mating success. In fowl, mating frequency and fitness are both predicted by the rate at which males produce alarm signals. These novel phenomena suggest insights into the evolution of apparently altruistic signals. However, as in virtually all studies examining the adaptive value of alarm calling, the relations between behaviour and its possible benefits are correlative. Demonstration of a causal relationship requires experimental evidence. There are two likely models of the relation between alarm calling and reproductive success. Calling, like other costly traits, might be attractive to females. Alternatively, calling might result from recent mating success and hence be a form of mate investment. Here, we test the latter possibility by manipulating the mating success of male fowl. Results show that males increase their alarm-calling effort as a function of their recent mating success. This provides strong support for the mate investment hypothesis and is the first demonstration of a causal link between mating frequency and alarm calling.
Investing in mates and offspring can be one of the most energetically demanding and time-consuming activities that animals engage in (Clutton-Brock & Godfray 1991) . In providing critical resources, such as food, territory and protection from predators, investors forgo additional mating opportunities and risk both injury and death (Clutton-Brock 1991) . These costs can be offset by increases in the probability of survival and future reproduction by recipients, but such fitness compensation is contingent upon young or prospective young being genetically related to the investor (Trivers 1972). Optimal investment is especially problematic for males, because paternity is often compromised by mate infidelity, sperm competition and cryptic female choice (Møller & Birkhead 1993) . Mate guarding can be surprisingly ineffective (e.g. Gowaty & Bridges 1991; Kempenaers et al. 1992) , and males of only a few species have been shown to be capable of recognizing and investing selectively in their own offspring (Davies & Brooke 1989; Davies et al. 1992) .
Given that direct measures of paternity are typically unavailable, decisions about when and how much to invest can only depend upon a proxy (Trivers 1972) . A male's first mating affords him the possibility of siring offspring, but the probability of success is less certain. A comparative study involving 52 bird species found that paternal investment was positively associated with certainty of paternity (Møller & Birkhead 1993) , as estimated from the relative frequency of extrapair offspring. Investment strategies can also vary within a species. Female dunnock's (Prunella modularis), for example, reside and mate with either one or two males, and males, provided they have mated with the female, provision her chicks with food (Burke et al. 1989) . Unlike monogamous males, however, polyandrous males adjust their chick-feeding effort according to the share of matings obtained by their competitors during the period in which the eggs are fertilized (Davies et al. 1992 
